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1 The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international 
application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for 
communication to all the elected Offices. 

3 Where required by any of the elected Offices, the International Bureau will prepare an English translation of 
the report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) 
(Article 39(1)) (see also the reminder sent by the International Bureau with Form PCT/IBA01). 

Where a translation of the international application must be furnished to an elected Office, that translation 
must contain a translation of any annexes to the international preliminary examination report. It is the 
applicant's responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 

The applicant's attention is drawn to Article 33(5), which provides that the criteria of novelty, inventive step 
and industrial applicability described in Article 33(2) to (4) merely serve the purposes of international 
preliminary examination and that M any Contracting State may apply additional or different criteria for the 
purposes of deciding whether, in that State, the claimed inventions is patentable or not (see also Article 
27(5)). Such additional criteria may relate, for example, to exemptions from patentability, requirements for 
enabling disclosure, clarity and support for the claims. 
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This international preliminary examination report has been prepared by this International Preliminary Examining 
Authority and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 5 sheets, including this cover sheet. 



H This report is also accompanied by ANNEXES, i.e. sheets of the description claims andfcr drawings which .have 
been amended and are the basis for this report andfcr sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 



These annexes consist of a total of 3 sheets. 



3. This report contains indications relating to the following items: 
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Basis of the opinion 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Rule 66.2(a)(ii) with regard to novelty, inventive step or industrial applicability; 

citations and explanations supporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 
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Basis of the report 



1. 




Description, Pages 



2 



1.3-11 



as originally filed 

filed with telefax on 28.09.2004 



Claims, Numbers 



14-17 



1-13 



as originally filed 

filed with telefax on 28.09.2004 



Drawings, Sheets 



1£-9/9 



as originally filed 



2 With reqard to the language, all the elements marked above were available or furnished to this Authority in the 
' language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under 
Rule 55.2 andtor 55.3). 

3 With regard to any nucleotide andfcr amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

□ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure 
in the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 
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5 □ This report has been established as if (some of) the amendments had not been made, since they have 
been considered to go beyond the disclosure as filed (Rule 70.2(c)). 

(Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this 
report.) 

6. Additional observations, if necessary: 

V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) 


Yes: 


Claims 


1-17 




No: 


Claims 




Inventive step (IS) 


Yes: 


Claims 


1-17 




No: 


Claims 




Industrial applicability (IA) 


Yes: 


Claims 


1-17 




No: 


Claims 





2. Citations and explanations 
see separate sheet 
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Re Item V 

Reasoned statement with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 

Reference is made to the following documents: 

D1 : US-A-6 046 054 (DAWSON DARRYL HIRST ET AL) 4 April 2000 (2000-04-04) 
D2: WO 93/08467 A (CAPTEUR SENSORS & ANALYSERS) 29 April 1 993 (1 993-04- 
29) 

D3: WO 01/38867 A (CAPTEUR SENSORS ANS ANALYSERS ;KING CHARLES 

EDMUND (GB); SMITH PET) 31 May 2001 (2001-05-31) 
D4: EP-A-1 008 847 (SIEMENS AG) 14 June 2000 (2000-06-14) 
D5: EP-A-1 041 039 (IMRA EUROP SA) 4 October 2000 (2000-10-04) 
D6: WO 95/00836 A (CAPTEUR SENSORS & ANALYSERS ;MCGEEHIN PETER 

(GB); MOSELEY PATRICK) 5 January 1995 (1995-01-05) 

Article $3 PCT: 

1 .0 The document D1 is regarded as being the closest prior-art to the subject-matter of 
_. _jndependent-claims-1 and 10 and discloses (the. referencesJn.parentheses applying to 

this document): 

A method of detecting a predetermined alarm condition in a combustion emission gas 
(Col 1 line 61-65), exposing to the gas a semiconductor gas sensor having a p- type 
semiconducting material (Col 1 line 66-Col 2 line 8), the semiconducting material 
exhibiting an increase in its electrical resistance in response to an increase in 
concentration of a reducing gas in the surrounding atmosphere (Col 5 line 66-Col 6 line 
1) monitoring the resistance (Fig:6); and outputting an alarm signal if the resistance 
exceeds a predetermined value corresponding to the alarm condition (Col 1 line 61-65). 

1 .1 The subject-matter of claims 1 and 10 therefore differs from this known document 
D1 in that: 

The p-type semiconducting sensor material of the present application exhibits a 
combined resitance increase upon a decrease in the concentration of oxygen coupled 
witha resistance increase upon an increase in carbon monoxide concentration. 

Subsequently the subject-matter of independent claims 1 and 10 is deemed to be novel 
in the sense of Article 33(2) PCT. 

1 .2 The problem to be solved by the present invention may therefore be regarded as 
how to provide an alarm condition response from a single semiconducting sensor for 
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both reducing and oxidising gaseous environments. 

1 .3 The present inventors have found that a p-type semiconducting sensor material can 
posses a rapid and reversible resistance increase in response to both to an increase in 
carbon monoxide concentration and a decrease in oxygen concentration, providing a 
single sensor which outputs an alarm condition indication when the flue boiler air supply 
drops or when there is incomplete combustion, thus the sensor will detect the condition 
as a result of this combined effect. 

1 .4 None of the cited &/or consulted prior-art documents acknowledges the above 
problem nor does it suggest the present solution. The prior-art teachings are commonly 
concerned with oxygen and carbon monoxide detection with p-type semiconducting 
mixed metal oxides with multiple sensors sensitive to each particular gas. None of the 
prior-art teachings gives an indication of a combined sensor signal, exhibiting a 
resistance increase towards an increase in carbon monoxide and a decrease in oxygen. 
Hence the independent claims 1 and 10 of the present application are seen to involve 
an inventive step in the sense of Article 33(3) PCT. 

1 .5 Dependent claims 2-9 and 11-17 respectively define further refinements of the new 
and inventive idea underlying independent claims 1 and 10, and therefore also meet 
the requirements of Article 33 PCT for the same reasons as given above. 

1 .6 The industrial applicability of the independent claims 1 and 1 0 is immediately 
evident, so that therefore all the requirements of Article 33 PCT are met. 
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^^^si^l-e- circumstances-, -this -will confer 

these other undesira* primary application 

M ; ™; hat ^ a - ety alarm ac^ in the 
addressed here is tn that one or 

event of malfunction, xt will also ^ & 

^e of these conditions may also be us ^ of 

control parameter to ensure safe and ef f 

^ ^-TosTsT^a „-*- C .«.54 disclose a gas = 
for decern, more than one gas hut this retires separate 

sensing eleme ^ a flr6t a3p ect of the present 

In accor^t detect . ng a ^determined alarm 

1 "TSr in a coition emission gas comprises exposing 
condition in a como senso r having a p-type 

to the gas a semiconducting material 

semiconducting ^ ifcB electr ical resistance in 

in concentration of oxyge tting an alarm signal 

m onitoring tne / prede termined value 

j« resistance exceeds a P j. 



, . __ the alarm condition- 
corresponding to the a ^ pregent 

tyi accordance with a seconu. c*=»^ . M 

« LT=^i- 9as alarro system con,priseB 

^u= t or g as sensor having a p-type sercicon-iuctmg 
a semiconductor g«*t» ~ . , exhibiting an 

* * a1 the semiconducting material exnioicing 
material, the resist ance in response to an 

increase in its electric re ducing gas in the 

increase in concentration of a red ^ 9 * ecrease in 
mounding atmosphere ^ ^^^J^ - 
concentration of oxygen in the surro * q£ ^ 

apparatus for monitoring J* alarm eignal if 

to an alarm ^ oonductor serial which will sense 

Thus we use a '«^ oaaA ^ contrast t. WO-A- 

oxygen. a raaucing gas, or botn 
9 ^ B «7 where separate ssnsors are required. 
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CLAIM S 



. „ „ ^redetermined alarm condition 
a method of detecting a the method comprising 

- * eo -rit°:aeT^:~ r 9 as ^ — . r 

5 exposing r^J^ «- -miconducti^ materiel 

ty pe semiconducting m elec trical resistance in 

Whiting an increase ^ o£ . Cueing gas 

response to an increase in Me C o a decrease 

in the surrounding etmosphere and ^resp^ atmospberef 

.0 in concentration of -yg- x ^ „ alarnl 

r'^he r-Tlsta;- exceeds a predetermined value 

i-v,^ alarm condition- 
-ceding to claim 1. wherein the — 

2 . A metnoa hydrOC arbons. 

15 gas is one of CO, ** ^ Qr claim 2 , wnerein tne 

3 . A method --^ o ^ ne la ::J conauCtor gas sensor is 
electrical resistance of the s mon oxide 
related to tne concentrations of ^en and ^ 

in the s^rroundins ^^^^ of tne f orm: 
20 atmospheric^ compo^t.ons ~ ^ _ ^ ^ 

WiierS Rl is the observed sensor resistance 
L 0 2 ] is the oxygen concentration 
rcol is the carbon monoxide concentration 
23 ' 3 are constants which depend on the 

sensor resistance under reference 

ns'ap-ameter which depends on the point 
defect chemistry of the oxide system 
30 4 X method according to any of the preceding claims, 

4 . x metno ± l cotro?ri ses a metal oxide. 

wherein the p-tjp.««« ^ claimg x to wherein 

- «»\r:ri."sr^s^« »- — — - 

metal series. 
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v A m echod according, to... claim «. * er.in the 
semiconductor serial co^riaes a p-type ox.de of the Cr- 

according co claim 
, U^ucor serial comprises a p-type Cr-Tx-Mn-O 
rn,n with TiO, or CoO with Ti0 2 . 
H'rjl^ co any of the preceding . 

„ h erain che ^^-^ir a^V-cr^a^ a 
in A combustion emission gas alarm sy 

10. a , a - T1 _ _ 0 _type semiconducting 

o^^nrfor gas sensor having a p 

10 semi conductor g« ^, exhibit inci an 

mate rial the semiconducting material exhibiting 
material , ^ . _ r ncnonse to an 

increase in its electrical resistance in response to 
increase in concentration of a reducing gas xn the 
E ™oing atmosphere and in 

„ oonoencracion of -W^*« ET^E^T^ ' the 
apparatus for J^™ 9 ^^ an alarm signal if 
semiconduocxng ""^^a*^,,. corresponding 

the resistance exceeds a predetermine 

20 S ^TJTc^rdTng to claim 10, wherein the electrical 
resistance of the semiconductor gas sensor is related to 
resistance OXV q en and carbon monoxide in the 

the concentrations of oxygen atmosp heric 
surrounding atmosphere over at least a rang 
compositions via an expression of the , form: 

25 b. - A [0 2 ] * B C0 2 1 ICO] " 2 

where : 

^ is the observed sensor resistance 
[0 2 ] is the oxygen concentration 
[CO] is the carbon monoxide concentration 
A B are constants which depend on the 
30 se nsor resistance under reference 

conditions 

x is a parameter which depends on the point 
defect chemistry of the oxide system. 

, •„„ e _ „ naim io or claim 11, wherein 

12 A system according to claim iw 

the p-type material comprises a metal oxide 

13 A Astern according to claim 10 or claim 11. wherein 
the p-type material comprises a mixed metal oxide. 
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